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(57) Abstract 


A fastener (100, 200, 300) for fastening at least two tandemly-positioned surfaces (106, 206) such as opposing surfaces of a 
housing assembly, theretogether. The fastener includes first (100) and second (200) hook members which are affixed in a defined 
relationship with top (106) and bottom (206) surfaces which are to be affixed theretogether. (V clip (300) formed of a multi-slotted 
plate member (306, 312) having slotted openings (318, 330) of dimensions corresponding to the dimensions of the hook members, 
and hence, the top and bottom surfaces theretogether. By affixing the clip (300) to a substrate (344) positioned between the top 
and bottom surfaces, the single clip (300) may be utilized to fasten the substrate (344) in position between the top (106) and bot- 
tom (206) surfaces. 
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"Fastener Assembly for Telephone Housing and Substrate" 

Cross-Reference To Related Applications 
This application is a continuation-in-part of application 
5 serial number 799,818, filed on November 29, 1991, entitled "Apparatus 
For Accepting And Retaining A Smart Card" by Jeffery F. Kurgan. 

Background of the Invention 

1 o The present invention relates generally to fasteners, and, 

more particularly, to a fastener which fastens two or more tandemly- 
positioned surfaces theretogether, such as, without way of limitation, 
opposing surfaces of a housing assembly for an electronic device. 

Advancements in the field of radio electronics have 

1 5 permitted the introduction and commercialization of an ever-increasing 
array of radio communication apparatus. Advancements in electronic 
circuitry design have also permitted increased miniaturization of the 
electronic circuitry comprising such radio communication apparatus. 
As a result, an ever-increasing array of radio communication 

20 apparatus comprised of ever-smaller electronic circuitry has permitted 
such radio communication apparatus to be utilized more conveniently in 
an increased number of applications. 

A radio transceiver, such as a radiotelephone utilized in a 
cellular, communication system, is one example of radio 

25 communication apparatus which has been miniaturized to be utilized 
conveniently in an increased number of applications. Additional efforts 
to miniaturize further the electronic circuitry of similar such radio 
transceivers, as well as other radio communication apparatus, are 
being made. Such further miniaturization of the radio transceivers will 

30 further increase the convenience of utilization of such apparatus, and 
will permit such apparatus to be utilized in further increased numbers 
of applications. 
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Pursuant to such efforts to miniaturize further the 
• electronic circuitry of such radio transceivers (as well as other radio 
communication apparatus), size minimization of the electronic circuitry 
is a critical design goal during design of such circuitry. 
5 Concomitant with the increased miniaturization of 

electronic circuitry is a corresponding reduction in the physical 
dimensions of the housings in which such electronic circuitry is housed 
as well as other mechanical structure associated therewith. 

Initially, size reductions in the housing and associated 
1 o mechanical structure was accomplished by simple, scale reduction of 
the dimensions of already-existing structures. However, beyond certain 
size reductions, such simple, scale reduction increasingly becomes 
impractical. Beyond a certain point, structural limitations of the 
materials comprising such structure cannot be reduced further without 
15 comprising the structural integrity thereof. 

For instance, the housings of many such electronic devices 
are comprised of a thermoplastic material. The walls of such housings 
must be greater than minimal thicknesses to ensure the structural 
integrity of such walls, and the housings formed therefrom. Other 
20 housings and associated mechanical structures comprised of other 
materials suffer from similar, size-reduction limitations. 

Many conventional, housing constructions are comprised of 
a front housing portion and a rear housing portion. Typically, the 
electronic circuitry comprising the electronic device is disposed upon a 
circuit board (or several circuit boards) and the circuit board is mounted 
or otherwise affixed to the rear housing portion of the conventional, 
housing construction. Once affixed in position, the front housing 
portion is then placed over the circuit board and a fastening mechanism 
fastens the front and rear housing portions theretogether, thereby to 
30 enclose in supportive containment the circuit board within the housing 
construction. 


25 
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The fastening mechanism by which the front and rear 
housing portions of the housing construction are fastened theretogether 
may be comprised of any of many various designs. Most simply,, 
threaded shaft members may be utilized to affix the housing portions 

5 theretogether. Also, and particularly when the housing construction is 
formed of a thermoplastic material, the fastening mechanism may be 
formed integral with the abutting edge surfaces of the sidewalls of the 
respective housing portions. 

However, due to the aforementioned size reduction in the 

1 0 housings of many electronic devices, existing fastening mechanisms for 
fastening portions of such housings theretogether cannot be utilized 
when the dimensions of housings are reduced beyond a certain level. 

Also, additional innovations, both electronic and 
mechanical in nature, are increasingly being incorporated into the 

1 5 constructions of such electronic devices. Such additional innovations 
provide such electronic devices with additional features to increase the 
convenience of use of the devices. Incorporation of such innovations into 
such electronic devices makes even more challenging the ongoing 
design goal of reducing the dimensions of the housings and other 

20 mechanical structure of the electronic devices. Design of fastening 

mechanisms which fasten opposing portions of a housing construction 
theretogether is accordingly also made more challenging as increased 
amounts of structure is to be housed in inCTeasingly-miniaturized 
housings. 

25 With particular reference to a radio transceiver comprising 

a cellular radiotelephone, disclosed in the aforementioned, copending 
patent application is structure, referred to as a card reader assembly. 
Such structure is housed within the housing of the radiotelephone, and 
is operative to receive a card, substantially similar in dimensions to a 

30 conventional, credit card. The card contains information which, once 
received by the card reader assembly, may be utilized by the 
radiotelephone for any of various purposes. For instance, the 
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information contained on such card could include an identificatxon 
number to be utilized for billing purposes to bill a phone call made 
through the radiotelephone to a particular billing address. Because the 
card having the identification number can be removed from one 
5 radiotelephone, and placed in another, calls made from more than one 
radiotelephone may be billed to a single billing address. 

Such a card reader assembly incorporated to form a portion 
of a radiotelephone must be mounted within the housing assembly of the 
radiotelephone in a precise orientation. Also, the housing assembly 
1 o must be adapted to permit the card reader assembly to receive the card to 
obtain the desired information therefrom. That is to say, the card reader 
assembly must be accessible from the exterior of the housing assembly. 
To position precisely the card reader assembly within the housmg 
assembly, the card reader assembly must be fastened to the housmg 
1 5 assembly to affix the card reader assembly in position thereby, and m 

tiie desired orientation so that the card reader may be accessed from the 

exterior of the housing assembly. 

The housing assembly, comprised of a front portion and a 
rear portion, as noted above, must be fastened theretogether by the 
20 fastening mechanisms at locations along the abutting surfaces which 

form the interface between the two housing portions to ensure structural 
integrity of the housing assembly. Such fastening mechanisms which 
fasten the front and rear housing portions theretogether must therefore 
be positioned at spaced intervals along the interface between the two 

25 housing portions. . 

With the continual reduction in the physical dimensions of 
the housing and other mechanical structure of the radiotelephone, care 
must be exercised during design of the radiotelephone to ensure that 
both the fastening mechanisms which fasten the card reader assembly 

30 (or any other substrate) positioned within the housing assembly to such 
housing assembly, and the fastening mechanisms which fasten the 
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front and rear housing portions of the housing assembly theretogether 
may both be appropriately positioned in a non-interfering relationship. 

As the physical dimensions of the housing assembly are 
reduced, radiotelephone design in which such fastening mechanism 
5 may be positioned in a non-interfering arrangement becomes 

increasingly difficult. As the thicknesses of the housing surfaces and 
sidewalls are reduced to minimal thicknesses, as mentioned previously, 
conventional fasteners cannot be used as channels previously formed in 
the housing structure to receive such fasteners of adequate depths can 

10 no longer be made. Therefore, the constraints of the type of fastening 
mechanism which may be utilized to fasten the card reader assembly 
(or, again, any other substrate) in position within a housing assembly 
are the same as the previously-mentioned constraints placed on the 
fastening mechanisms which fasten front and rear housing portions of 

1 5 the housing assembly theretogether. 

What is needed, therefore, is a fastener of minimal 
dimensions which fastens two surfaces theretogether. 

What is additionally needed is a fastener which, not only 
fastens the two surfaces theretogether, but which additionally fastens a 

20 substrate between such two surfaces. 

Summary of the Invention 

The present invention, accordingly, advantageously 
25 provides a fastener of minimal dimensions for fastening two tandemly- 
positioned surfaces theretogether. 

The present invention further advantageously provides a 
fastener for fastening a substrate between two tandemly-positioned 
surfaces. 

30 The present invention yet further advantageously provides a 

fastener which fastens two tandemly-positioned surfaces, and a 
substrate positioned therebetween, theretogether. 
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The present invention provides further advantages and 
features, the details of which will become more evident by reading the 
detailed description of the preferred embodiment hereinbelow. 

In accordance with the present invention, therefore, a 
5 fastener for fastening a first surface and a tandemly-positioned second 
surface theretogether is disclosed. The fastener comprises a first hook 
member positioned beneath the first surface in a fixed relation therewith 
and a second hook member positioned above the second surface in a 
fixed relation therewith, A clip capable of clasping engagement with 
1 o both the first Hook member and the second hook member is positioned 
about both the first hook member and the second hook member to fasten 
thereby the first surface and the tandemly-positioned second surface 
theretogether. 

., 5 Brief Description of the Drawings 

The present invention wul be better understood when read 
in. light of the accompanying drawings in which: 

FIG. 1 is a cut away, isometric view of a hook member 
20 forming a portion of the fastener of the preferred embodiment of the 

present invention; 

FIG. 2 is a cut away, isometric view similar to that of FIG. 

1, but illustrating another hook member forming another portion of the 

fastener of the preferred embodiment of the present invention; 
25 FIG. 3 is a cut away, isometric view of a clip affixed to a 

substrate which forms another portion of the fastener of the preferred 

embodiment of the present invention; 

FIG. 4 is a cut away, isometric view of the clip of FIG. 3, 

here positioned between front and rear housing portions of a housing 
30 assembly wherein the hook members of FIGs. 1 and 2 are formed on 

sidewalls of the front and rear housing portions, respectively; 
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FIG. 4-1 is a cut away, isometric view, similar with that of 
FIG, 4, but of an alternate, preferred embodiment of the present 
invention; 

FIG. 5 is a cut away, isometric view, similar to that of FIG. 
5 4, but illustrating the clip after attachment to the hook member formed 
on the sidewall of the front housing portion; 

FIG. 6 is a cut away, isometric view, similar to those of 
FIGs. 4-5, but illustrating the relationship between the hook members 
and the clip after attachment to both the hook member formed on the 
1 0 sidewall of the front housing portion and the hook member formed on 
the sidewall of the rear housing portion of the housing assembly to 
fasten thereby the front and rear housing portions thereat, and to fasten 
the substrate in position within the housing assembly formed thereby; 

FIG, 7 is cross-sectional view of FIG.6; 
1 5 FIG. 8 is an exploded view of a radiotelephone of the 

preferred embodiment of the present invention which includes the 
fastener shown in the preceding figures; 

FIG, 9 is an isometric view of a portion of the card reader 
assembly, shown in the exploded view of FIG. 8, which forms the 
20 substrate to which the clip of FIG. 3 is affixed in the preferred 
embodiment of the present invention; and 

FIG. 10 is an isometric view of the radiotelephone shown in 
exploded form in FIG. 8. 

25 Description of the Preferred Embodiments 

Referring first to the cut away, isometric view of FIG. 1, a 
hook member, referred to generally by reference numeral 100, which 
forms a portion of the fastener of the preferred embodiment of the 
30 present invention, is shown. 

Hook member 100 is formed at a predetermined distance 
beneath surface 106, here a top, face surface of a top housing portion of a 
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housing assembly. As illustrated, hook member iOO is formed upon an 
inner wall of a flange forming sidewall 112 of the front housing 

assembly portion. 

Hook member 100, in the preferred embodiment, is 

5 comprised of a resilient material and is formed of hook member portions 
100-1, 100-2, and 100-3. Adjacent ones of the hook member portions 100-1- 
3 are spaced apart by gaps 100-4 and 100-5 to be bifurcated thereby. Hook 
member 100 is thereby of a comb-like appearance. Hook member 100 
alternately may be formed of a single, elongated hook member portion; 
1 o such bifurcated construction is desirable, however, when hook member 
100, surface 106, and sidewall 112 are formed of a thermoplastic 
material formed during a molding process. Such bifurcated 
construction prevents scaling of thermoplastic material of dissimilar 
depths, and is advantageously utilized when smoothness in appearance 

15 of the rear surface (not shown in the Figure) of sidewall 112 is of 
importance. 

Each hook member portion 100-1-3 includes an upwardly- 
extending, ramped, face surface, here designated by reference 
numerals 118-1, 118-2, and 118-3, respectively. Face surfaces 118-1-3 are 
20 coplanar in nature, and each face surface 118-1-3 extends to a back- 
angled, force-receiving surface, here designated by reference numerals 
124-1, 124-2, and 124-3. Force receiving surfaces 124-1-3 also form a 

coplanar surface. 

Turning next to the cut away, isometric view of FIG. 2, a 
25 second hook member, referred to generally by reference numeral 200, 

which forms another portion of the fastener of the preferred embodiment 
of the present invention, is shown. 

Hook member 200 is formed at a predetermined distance 
above surface 206, here a bottom, face surface of a rear housing portion 
30 of a housing assembly. As illustrated, hook member 200 is formed to 

extend beyond an inner wall of a flange forming sidewall 212 of the rear 
housing assembly portion. Hook member 200, surface 206 and sidewall 
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212 of the rear housing assembly portion are preferably integrally 
formed of a thermoplastic material during a molding process. In 
contrast to hook member 100 of FIG. 1, hook member 200 is not 
bifurcated in construction; however, hook member 200 may alternately 
5 be constructed to be in such bifurcated form. Analogous to portions 118- 
1-3 of hook member 100 of FIG. 1, hook member 200 comprises ramped- 
face surface 218 which, here, however, is downwardly-extending. Face 
surface 218 extends to back-angled, force-receiving surface 224. 

FIG. 3 is a cut away, isometric view of a clip, here 

1 0 designated generally by reference numeral 300, which forms another 
portion of the fastener of the preferred embodiment of the present 
invention. As illustrated, clip 300 is a multi-slotted plate member, here 
having a top-slotted portion 306 and bottom-slotted portion 312. Slotted 
opening 318 extends between front and rear face surfaces (rear face 

1 5 surface 324 is illustrated in the Figure) of top slotted portion 306. Slotted 
opening 330 extends between front and rear face surfaces (rear face 
surface 336 is illustrated in the Figure) of bottom slotted portion 312. 

Inner edge surface 326 of top slotted portion 306 defines one 
of the perimetal sides of slotted opening 318. Analogously, inner edge 

20 surface 338 of bottom slotted portion 312 defines one of the perimetal 
sides of slotted opening 330. 

Clip 300 is affixed to substrate 344 to extend in a direction 
substantially perpendicular to a planar direction defined by a surface of 
the substrate. In the preferred embodiment, and as will be noted more 

25 fully hereinbelow, substrate 344 comprises a portion of a card reader 
assembly and is comprised of a metallic material. Clip 300, in the 
preferred embodiment is formed integral with substrate 344, and is also 
comprised of a metallic material. Clip 300 is permitted elastic 
deformation to allow flexing movement of portions of the clip. While in 

30 the preferred embodiment, top slotted portion 306 and bottom slotted 

portion 312 extend in parallel, but dissimilar planar directions, top and 
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20 


25 


30 


bottom slotted portions 306 and 312, respectively, may alternately be 
formed to extend in coplanar directions. 

FIG. 4 is a cut away, isometric view of clip 300 affixed to 
substrate 344 of FIG. 3 in which substrate 344 and the clip affixed thereto 
are together positioned between top, face surface 106 of the front housmg 
assembly portion shown in FIG. 1 and bottom, face surface 206 of the 
rear housing assembly portion shown in FIG. 2. Hook member 100 is 
again shown to be formed to extend beyond an inner wall of the flange 
forming sidewall 112. And, hook member 200 is again shown to be 
formed to extend beyond an inner wall of a flange forming sidewall 212 
of the rear housing assembly portion. 

When top and bottom face surfaces 106 and 206, 
respectively, are tandemly-positioned, as shown, to permit interfitting 
engagement therebetween, hook members 100 and 200 are aligned with 
one another in a vertical arrangement. linear translation of substrate 
344 positions dip 300 affixed thereto to be also in an aligned relation with 
both hook member 100 and hook member 200. 

It is noted that the dimensions of slotted opening 318 
substantially correspond to the perimetal dimensions of hook member 
100, and that the dimensions of slotted opening 330 substantially 
correspond to the perimetal dimensions of hook member 200. 

It is to be understood, of course, that hook members 100 and 
200 need not be aligned with one another. Rather, hook members 100 
and 200 must be aligned with the slotted openings formed to extend 
through respective ones of top and bottom slotted portions 306 and 312 of 
clip 300. FIG. 4-1 illustrates an alternate embodiment of the present 
invention in which hook members 100 and 200 are offset from one 
another. Clip 300 is comprised of top and bottom slotted portions which 
are correspondingly offset from one another to permit alignment with 
respective ones of the hook members. The other structure shown in 
FIG. 4-1 is identical with similarly-numbered structure described with 
respect to FIG. 4, and will not again be described in detail. 
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In a first application of the present invention, the fastener 
of the preferred embodiment is operative to fasten the front and rear 
housing assembly portions theretogether. In such an application, 
substrate 344 is operative to position clip 300 in an aligned arrangement 
5 between hook members 100 and 200. In such an application, clip 300 
could, of course, be alternately positioned in such an aligned 
relationship by other appropriate means. 

In a further application of the present invention, the 
fastener of the preferred embodiment is operative not only to fasten the 

1 0 front and rear housing assembly portions of the housing assembly 
theretogether, but, additionally, to fasten a substrate, here a plate 
member of a card reader assembly, in position within the housing 
assembly formed thereby. Preferably, although not by necessity, clip 300 
is first fastened to hook member 100, and, then, clip 300 is fastened to 

1 5 hook member 200 to fasten thereby surfaces 106 and 206 of the front and 
rear housing assembly portions, respectively, theretogether. 

Accordingly, once clip 300 is aligned between hook 
members 100 and 200, clip 300 is translated vertically in the direction 
indicated by arrow 348 such that a front, face surface of top slotted 

20 portion 306 of clip 300 abuts against, and engages with, ramped-face 

surface portions 118-1-3 of hook member portions 100-1-3. Such abutting 
engagement between the face surfaces 124-1-3 of hook member 100 and 
the front, face surface of top slotted portion 306 of clip 300 causes bending 
forces to be exerted against clip 300. Exertion of such bending forces 

25 causes elastic deformation of the top slotted portion 306, resulting in 
flexing movement of the top slotted portion. It is also noted that, when 
the housing is comprised of a thermoplastic material, the housing also 
bends responsive to translation of clip 300 thereupon. 

Continued translation of clip 300 results in alignment of 

30 slotted opening 318 with ramped-face surface portion 118-1-3. Once 
aligned, the face surfaces 118-1-3 of hook member 100 no longer abut 
against a face surface of top slotted portion 306; rather, hook member 100 
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is positioned to extend through slotted opening 318. As bending forces 
are no longer exerted against top slotted portion 306, top slotted portion 
306 returns to an elastically undeformed state, and clip 300 snaps into 
position about hook member 100 such that inner edge surface 326 seats 
5 against back-angled, force-receiving surface portions 124-1-3 of the hook 
member. 

The cut away, isometric view of FIG. 5 illustrates 
positioning of clip 300 after the just-described translation of the clip to 
position to-slotted portion 306 of the clip about hook member 100 to seat 
1 o the inner edge surface 326 of top slotted portion 306 upon force-receiving 
surface portions 124-1-3 of the hook member. When positioned as such, 
substrate 344 is affixed in a desired relation relative to top, face surface 
106 of the front housing assembly portion of the housing assembly. 

Once clip 300 has been suitably affixed to hook member 100 
1 5 to seat against force-receiving surfaces 124-1-3 thereof, clip 300 together 
with surface 106 may be lowered into position to engage claspingly with 
hook member 200. (Alternately, surface 206 of the rear housing 
assembly portion may be translated to engage claspingly with clip 300.) 

Sliding translation of bottom slotted portion 312 along the 
20 downwardly-extending, ramped-face surface 218 of hook member 200 (in 
a manner analogous to the sliding translation of a face surface of top 
slotted portion 306 of clip 300 to cause flexing movement of the top slotted 
portion) causes bending forces to be exerted upon bottom slotted portion 
312 to cause elastic deformation, and flexing movement, of bottom slotted 
25 portion 312. 

Continued translation of bottom slotted portion 312 of clip 
300 results in alignment of slotted opening 330 with ramped-face surface 
portion 218. Once aligned, face surface portion 218 of hook member 200 
no longer abuts against a face surface of bottom-slotted portion 312; 
30 rather, hook member 200 is positioned to extend through slotted opening 
330 As bending forces are no longer exerted against bottom slotted 
portion 312, bottom-slotted portion 312 returns to an elastically 
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undeformed state, and clip 300 snaps into position about hook member 
200 such that inner edge surface 338 seats against back-angled, force- 
receiving surface 224. 

The cut away, isometric view of FIG. 6 illustrates the 
relationship between clip 300 and hook members 100 and 200 once clip 
300 is positioned about both hook members. Block 350, shown in hatch, 
surrounding hook member 100, hook member 200, and clip 300 represent 
the fastener formed of the hook members 100 and 200 and clip 300. 

As noted above, in a first application of fastener 350 of the 
preferred embodiment of the present invention, the fastener is utilized to 
fasten two tandemly-positioned surfaces, here surfaces 106 and 206 of 
front and rear housing assembly portion of a housing assembly, 
theretogether. In a further application of fastener 350, the fastener is 
additionally operative to position a substrate, here substrate 344, which 
forms a portion of a card reader assembly fastened in position between 
top and bottom face surfaces 106 and 206. 

Because no channel is required to be formed in sidewalls 
212 or 312 in order to fasten hook members 100 and 200 in clasping 
engagement, the depths of the flanges forming sidewalls 212 and 312 
20 may be of minimal dimensions. Additionally, a single clip, when 

affixed to a substrate as shown in the preceding figures is utilized, the 
single dip may be utilized to maintain the three surfaces (i.e., surfaces 
106 and 206, and substrate 344) in a desired arrangement therebetween. 

FIG. 7 is a cross-sectional view taken along lines 7-7 of FIG. 
25 6. The relationship between hook members 100 and 200 and clip 300 
which together form fastener 350 is again illustrated. Again, hook 
member 100 is shown to be formed to extend within an inner wall of 
sidewall 112 formed of a flange extending beneath top surface 106 of a 
front housing assembly portion. And, hook member 200 is shown to be 
30 formed to extend within an inner wall of sidewall 212 formed of a flange 
portion extending above bottom surface 206 of a rear housing assembly 
portion. Sidewalls 112 and 212 abut against each other in interfitting 


WO 93/17513 


PCT/US93/0Q634 


- 14 


10 


15 


20 


25 


30 


engagement therebetween. Clip 300 is formed of a multi-slotted plate 
member extending beneath substrate 344 at an edge portion thereof in a 
plane substantially perpendicular to the planar surface defined by 
substrate 344. 

A slotted opening formed to extend through a top slotted 
portion of clip 300 permits hook member 100 to extend therethrough. 
Analogously, a slotted opening formed to extend through a bottom slotted 
portion of dip 300 permits hook member 200 to extend therethrough. 
Thereby, top and bottom face surfaces 106 and 206 are fastened 
theretogether by way of clasping engagement of clip 300 to hook 
members 100 and 200. No channels are required to be formed along 
sidewalls 112 or 212 thereby permitting minimization of the depth 
dimensions of such sidewalls. 

Turning next to FIG. 8, a radio transceiver, here a portable, 
cellular radiotelephone, referred to generally by reference numeral 460, 
is shown in exploded form. Radiotelephone 460 includes a supportive 
housing assembly for supporting various components of the 
radiotelephone therewithin. Top housing assembly portion 506 of the 
housing assembly includes flange portions extending about perimetal 
portions thereof which form sidewalls including sidewall 512. Sidewall 
512 corresponds with sidewall 112 of the preceding figures, and includes 
a hook member (not shown in the Figure) formed on an inner wall 
thereof. 

Rear housing assembly portion 606 also forms a portion of 
the housing assembly and includes flange portions formed about 
perimetal portions thereof which form sidewalls, including sidewall 
612 Sidewall 612 corresponds with sidewall 212 of the preceding figures, 
and includes a hook member (not shown in the Figure) formed to extend 

beyond an inner wall thereof. 

Positioned directly beneath front housing assembly portion 
506 is key pad 618, and directly therebeneath is key pad circuit board 620. 
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Component portions of a card reader assembly for receiving card 624 are 
positioned beneath key pad circuit board 618. 

The card reader assembly is shown to be comprised of slider 
plate 630 and cover plate 636. Formed integral with, and extending in a 
5 plane substantially perpendicular to, the planar surface defined by cover 
plate 636 is clip member 700. Clip 700 corresponds to clip 300 shown in 
the preceding figures and is operative to claspingly engage with hook 
members formed to extend beyond the inner walls of sidewalls 512 and 
612. Circuit board 706 is positioned beneath cover plate 636 of the card 

1 o reader assembly. Antenna 712 is further shown to extend beyond circuit 

board 706. 

When properly aligned, the component portions of 
radiotelephone 460 are positioned upon one another, and housed within 
front and rear housing assembly portions 506 and 606 which are, in 
1 5 turn, tandemly-positioned and fastened theretogether by the fastener of 
the present invention by way of clasping engagement with clip 700. 

FIG. 9 is an isolational view of cover plate 636 which 
comprises a portion of the card reader assembly which is housed within 
radiotelephone 460 of FIG. 8. Cover plate 636 is shown to include two 

2 0 clips 700 disposed to extend beyond opposite edge portions of the cover 

plate. Clips 718 are further illustrated in the Figure to extend beyond 
opposing edge surfaces of the cover plate 636. Clips 718 are comprised of 
a single slotted portion, analogous to top slotted portion 306 of the 
preceding figures, and is operative to a fixed cover plate 636 to a single 

25 hook member disposed upon a single one of the housing assembly 
portions, here front housing assembly portion 506. 

FIG. 10 is an isometric view of radiotelephone 460 of FIG. 8. 
Radiotelephone 460 includes front and rear housing assembly portions 
506 and 606, key pad 618, and antenna 712. A housing assembly 

30 extension 730, pivotally coupled to the front housing assembly portion 506 
commonly referred to as a "flip" portion of the radiotelephone is further 
illustrated in the Figure, as is aperture 736 formed at the interface 
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between sidewalls of the housing assembly. Aperture 736 permits a card 
to be inserted therewithin to be received by the card reader assembly 
shown in the previous Figure. 

While the present invention has been described in 
connection with the preferred embodiment shown in the various figures, 
it is to be understood that other similar embodiments may be used and 
modifications and additions may be made to the described embodiments 
for performing the same function of the present invention without 
deviating therefrom. Therefore, the present invention should not be 
limited to any single embodiment, but rather construed in breadth and 
scope in accordance with the recitation of the appended claims. 
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Claims 

1. A fastener for fastening a first surface and a 

5 tandemly-positioned second surface theretogether, said fastener 
comprising: 

means forming a first hook member positioned beneath 
the first surface in a fixed relation therewith; 

10 

means forming a second hook member positioned above 
the second surface in a fixed relation therewith; 

means forming a clip capable of clasping engagement 
1 5 with both said first hook member and said second hook member; 

means for positioning said means forming the clip about 
both the first hook member and the second hook member to fasten 
thereby the first surface and the tandemly-positioned second surface 
20 theretogether. 

2. The fastener of claim 2 wherein the first hook member 
further comprises an upwardly-extending, ramped-face surface 
leading to a back- angled, force receiving surface. 

25 

3. The fastener of claim 3 wherein the second hook 
member further comprises a downwardly-extending, ramped-face 
surface leading to a back-angled, force-receiving. 

30 4. The fastener of claim 3 wherein the means forming 

the clip comprises a multi-slotted plate member having a top slotted 
portion and a bottom slotted portion, the top and bottom slotted 
portions, respectively, each defining slotted openings of dimensions 
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suitable for receiving the first hook member and the second hook 
member, respectively, therein. 

5. The fastener of claim 4 wherein the top slotted portion 
5 is comprised of a material capable of flexing movement responsive to 
bending forces exerted thereupon during sliding translation of the top 
slotted portion upon the ramped-face surface of the first hook member 
to position the top slotted portion about the first hook member whereat 
the first hook member extends through the slotted opening thereof 
10 and an inner edge surface of the top slotted portion seats against the 
back-angled, force-receiving surface of the first hook member. 

6. The fastener of claim 5 wherein the bottom slotted 
portion is comprised of a material capable of flexing movement 

1 5 responsive to bending forces exerted thereupon during sliding 

translation of the bottom slotted portion upon the ramped-face surface 
of the second hook member to position the bottom slotted portion about 
the second hook member whereat the second hook member extends 
through the slotted opening thereof and an inner edge surface of the 

20 bottom slotted portion seats against the back-angled, force-recerving 
surface of the second hook member. 

7 The fastener of claim 1 wherein the means for 
positioning comprises a substrate positioned between the first and 

25 second surfaces in a known relation therewith with the means 
forming the dip being maintained in fixed engagement with the 
substrate such that positioning of the substrate in the known relation 
with the first and second surfaces positions means forming the clip 
in position about both the first hook member and the second hook 

30 member. 


WO 93/17513 


PCI7US93/00634 



FIG. 3 




F IG.4-I 


WO 93/17513 W W. PCT/US93/00634 

4/8 



FIG. 5 


WO 93/17513 


PCT/US93/00634 

5/8 



F I G.7 



FIG. 8 



FIG. 9 



F IG.10 


INTERNATIONAL 


w 


CH REPORT 


Internaj^nal application No. 
PCTJ^Bb/00634 


A. CLASSIFICATION OF SUBJECT MATTER 
IPC(5) :H04M 1/00 
US CL :379/433,369,428 
According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 379/429.368,370.435.436.58 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
NONE 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


US,A, 5,157,724 (SCHMIDT ET AL) 
20 OCTOBER 1992 
Fig 5. 

JP,A, 63-222552 (TAKENCHI) 
16 SEPTEMBER 1988 
Figs. 1-4 abstract. 

GB,A, 2,199,213 (WASZCZUK ET AL) 
29 JUNE 1988 
Figs. 1-2. 


1-7 


1-7 


1-7 


j \ Further documents are listed in the continuation of Box C. [^J See patent family annex. 


* Spec ill categories of cited documents: 

"A* document defining the general itate of the art which is oot considered 

to be part of particular relevance 

*E* earlier document published on or after the international filing date 

*L* document which may throw doubts on priority cUizn(s) or which it 

cited to establish the publication date of another citation or other 
special reason (as specified) 

'O* document referring to an oral disclosure, use. exhibition or other 

means 

" P" document publiahed prior to the international filing date but later than 
the priority date claimed _________ 


later document published after the intemational filing date or priority 
date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
conaklered novel or cannot be considered to involve an invcnuve step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
conaklered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 


22 MARCH 1993 


Date of mailing of the international search report 


OS APR 1993 


Name and mailing address of the ISA/US 
Commissioner of Patents and Trade marts 
Box PCT 

Waahtngton, D.C. 20231 
Facsimile No. NOT APPLICABLE 


Authorized officer 

JACK CHIANG 
Telephone No. (703) 305-37.* 


Form PCT/1SA/210 (second sheet)(July 1992)* 


* m 1 


This Page Blank (uspto) 


